In this paper will be compared between Adomian decomposition method (ADM) and Taylor expansion method (TEM) for solving (approximately) a class of fractional integro-differential equations. Numerical examples are presented to illustrate the efficiency and accuracy of the proposed methods.
INTRODUCTION
In this paper will be taken the fractional integro-differential equations with a Caputo fractional derivative of the type with initial condition where is Caputo fractional derivative and α is a parameter describing the order of the fractional derivative. Such kind of equations arise in the mathematical modelling of various physical phenomena, such as heat conduction in materials with memory. Moreover, these equations are encountered in combined conduction, convection and radiation problems [6, 11, 16] . So far, fractional calculus as well as fractional differential equations have received increasing attention in recent years. The existence and uniqueness of solutions to fractional differential equations have been investigated [2, 7, 9, 14] . In addition, when , Eq(1.1) reduces to linear integro-differential equation and the numerical methods for this equation have been extensively studied by many authors [8, 12, 15] . There are many methods for seeking approximate solutions such as collocation method, the fractional differential transform method, Legendre wavelet method, Taylor expansion method and Adomian decomposition method, See ([1, 4, 5, 10, 13] ). The outline of this paper is as follows: In section 2, we present some definitions. Section 3, contains the application of the Adomian decomposition method. Section 4, contains the application of the Taylor expansion method. Finally, Sec.5 devoted to illustrate some numerical examples on mentioned methods. Definition 2.3. [7] (q is real) denotes the fractional differential operator of order q in the sense of RiemannLiouville, defined by Definition 2.4. [7] denotes the fractional integral operator of order q in the sense of Riemann-Liouville, defined by Definition 2.5. [7] Let . Then the Caputo fractional derivative of , defined by Now will be introduced some basic properties of fractional operator are listed below [7] :for :
SOME DEFINITIONS AND NOTATIONS
(II) .
(III) .
(IV) .
.
(VI) .
(VII) .
ADOMIAN DECOMPOSITION METHOD
Consider the equation (1.1) with initial condition (1.2) where is the operator defined in (2.3).Operating with on both sides of the equation (1.1) as follows:
Adomain decomposition method defines the solution by the series:
where the components are determined recursively by Decomposition method suggests that component be defined by the initial conditions and the function as described above. The other components namely etc. are derived recurrently.
TAYLOR EXPANSION METHOD
Consider the equation (1.1) with initial condition (1.2). First, integrate both sides of the equation (1.1) with respect to t for n times. Using Def. where Therefore, equations (4.6), (4.9), (4.12) form a system (m+1) linear equations for (m+1) unknown functions . For simplicity, the system can be written as:
Where is an square matrix function in t, are two vectors of length (m+1), and these are defined as By using Cramer rule, obtain the approximate solution y(t) as:
Where

NUMERICAL EXAMPLES
In this paper, according to Adomian decomposition method, choose m=3.So, calculate the numerical results by using equations (3.3), (3.4) 
CONCLUSION
In this paper, this study showed that for most problems the results in TEM are better than the results in ADM (see examples 1, 2, and 3). Except in the case of equal to exact solution, find the results in ADM are the exact Solution (see example 4).
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